BAM-SiPc, a novel agent for photodynamic therapy, induces apoptosis in human hepatocarcinoma HepG2 cells by a direct mitochondrial action.
Photodynamic therapy is recently developed as an effective treatment for malignant disease. The therapeutic effect depends on the properties of the photosensitizers. Among the novel photosensitizers we have synthesized, the unsymmetrical bisamino phthalocyanine, SiPc[C3H5(NMe2)2O](OMe) (BAM-SiPc) is particularly active in the HepG2 cell culture model. Fluorescence microscopy has also indicated that it targets the mitochondria. In the present investigation, the biochemical mechanisms of BAM-SiPc leading to cell death were investigated. Photodynamic treatment with BAM-SiPc resulted in the generation of reactive oxygen species and a collapse of mitochondrial membrane potential. The proapoptotic Bax protein was translocated from the cytosol to mitochondria; while the level of the mitochondrial anti-apoptotic Bcl-2 protein decreased after photodynamic treatment. Cytochrome c, but not apoptosis-inducing factor, was released from the mitochondria into the cytosol, subsequently resulting in the cleavage of poly(ADP-ribose) polymerase. These events were at least partially responsible for the observed BAM-SiPc induced apoptosis, which was clearly demonstrated by (a) the loss of membrane asymmetry, (b) DNA ladder formation, and (c) the presence of terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL)-positive cells.